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EFFICACY OF SCREEN-BASED APPROACHES TO RELIEVING 
PREOPERATIVE ANXIETY IN YOUNG CHILDREN: PRELIMINARY DATA 
 
OLIVIA JANG 
 
ABSTRACT 
Background: Preoperative anxiety commonly occurs in young children prior to 
anesthesia induction. This anxiety is associated with poor post-operative outcomes such 
as increases in emergence delirium occurrence and post-operative pain. Studies have 
demonstrated varying effectiveness of interventions such as clowns and video games 
used to engage and distract children from their anxiety. Anesthesiologists at Lucile 
Packard Children’s Hospital have designed a new screen-based modality, called the 
Bedside Entertainment Theatre (BERT), to distract children from their anxiety. 
Objective: The aim of this study is to examine the anxiety-relieving efficacy of BERT 
against a hand-held electronic tablet, another screen-based form of entertainment used to 
alleviate preoperative anxiety in children at the hospital.  
Methods: Children aged 4-10 undergoing non-emergent outpatient surgery at Lucile 
Packard Children’s Hospital and their primary caregiver were recruited for the study. 
Measures were taken at 5 timepoints from children, parents, and clinicians: in the 
preoperative holding area (T1), at entrance to the OR (T2), at induction (T3), after 
emergence from anesthesia (T4), and at a 1-week follow up (T5). Primary outcomes were 
preoperative anxiety, assessed by the modified Yale Preoperative Anxiety Scale 
(mYPAS) and Child Fear Scale (CFS), and induction compliance, assessed by the 
		 vi 
Induction Compliance Checklist (ICC). Secondary outcomes were emergence delirium, 
measured by the Pediatric Anesthesia Emergence Delirium Scale (PAED) and post-
operative pain, measured by the Parents’ Post-operative Pain Measure (PPPM) and a 
Memory Recall Interview. Child covariates were temperament, measured by the 
Emotionality Activity Sociability Temperament Survey (EAS-TS) and the Children’s 
Behavior Questionnaire- Very Short Form (CBQ-VSF), and state-trait anxiety, measured 
by the Child State-Trait Anxiety Inventory (STAIC). Caregiver covariates were state-trait 
anxiety, measured by the State-Trait Anxiety Inventory (STAI) and caregiver pain 
catastrophizing about their child, measured by the Pain Catastrophizing Scale- Parent 
State (PCS-P State). This study is currently ongoing and plans to recruit 60 participants. 
Parent, child, and clinician satisfaction with usage of either intervention was also 
assessed. 
Results: There were no significant differences between mean preoperative anxiety scores 
of BERT and tablet users at all pre-induction timepoints. There was a significant increase 
in mean preoperative anxiety scores in BERT users from T1 to T2 and T1 to T3. There 
was also a significant increase in mean preoperative anxiety scores from T1 to T3 for 
tablet users. There were no other significant differences in primary and secondary 
outcomes between interventions. Only post-surgery PCS-P State scores for BERT users 
correlated with mYPAS scores at T3 (p < 0.05). No other measured covariates correlated 
with preoperative anxiety scores (p > 0.05). 
Conclusions: Although preliminary results do not show differences between the 
interventions in relieving preoperative anxiety, there may be potential insights gained in 
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how both interventions affect anxiety at different preoperative timepoints. Statistical 
analysis with the full sample population will be necessary to draw stronger conclusions. 
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INTRODUCTION 
 
The waiting room of a surgical unit can be a frightening experience for a young 
child. They are faced with an unfamiliar environment, surrounded by strange people and 
equipment unknown to them. Although they are reassured by their parents and physicians 
that they will be asleep throughout their surgery, children may still feel threatened by 
being placed in these uncontrollable circumstances and worry about pain they might feel 
during or after their surgery. 
It is not surprising then, that many children experience preoperative anxiety. A 
study reported that 7 to 65% of children develop intense anxiety during the induction 
period (Kain, Mayes, & Caramico, 1996). In reviewing the clinical records of 15,697 
patients at Lucile Packard Children’s Hospital (LPCH) undergoing mask induction from 
May 2014 to October 2016, anesthesiologists reported that 11.6% (n = 1826) of patients 
appeared anxious, distressed, or panicked. This is likely an underestimation given that 
2,225 patients (14.2%) were reported to be medically sedated at induction (unpublished 
data).  
Preoperative anxiety can manifest in behaviors that interfere with the induction 
process. When the mask used to deliver gaseous anesthesia descends on their small face, 
children may scream, cry, or even become combative. Children who remember these 
incidents are likely to associate medical procedures with negative experiences in the 
future, eliciting further anxiety (Kain, Mayes, O'connor, & Cicchetti, 1996). Poor post-
surgical outcomes are also associated with preoperative anxiety, such as emergence 
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delirium (ED). ED is described as a set of distress behaviors (e.g. inconsolable crying, 
thrashing, incoherency) that is observed when a child awakens from anesthesia. One 
study reported that for every 10-point increase in a child’s preoperative state anxiety, 
there was a 10% increase in the chance that the child would exhibit symptoms of 
emergence delirium (Kain, Caldwell-Andrews, Maranets, et al., 2004). ED is important to 
prevent as children may hurt themselves or others in their delirium and create a negative 
healthcare experience for both patient and parent (Pieters et al., 2010). Parent-reported 
post-operative pain ratings are also significantly higher for children who are anxious prior 
to their surgery than children who are not anxious (Kain, Mayes, Caldwell-Andrews, 
Karas, & McClain, 2006). Despite limited research on the development of acute to 
chronic post-operative pain in children, it is noted as a significant problem that can occur 
in the post-surgery period (Fortier, Chou, Maurer, & Kain, 2011). Post-surgery pain that 
has become chronic pain can impact children’s daily activities, social life, school 
performance, and leads to the development of mood and sleep disorders (Fortier et al., 
2011). 
 
Distraction to Alleviate Preoperative Anxiety 
Numerous studies have used various methods of distraction to direct children’s 
attention away from their preoperative anxiety and engage them in an enjoyable task. 
However, they are not without limitations in implementation and effectiveness. In one 
study, interactive music therapy appeared to alleviate anxiety in children on separation 
from their parents and entrance into the operating room (OR), however there was no 
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relief during the actual process of induction (Kain, Caldwell-Andrews, Krivutza, et al., 
2004). This effect was also limited to one of the music therapists involved in the study 
and was noted to be an expensive intervention (Kain, Caldwell-Andrews, Krivutza, et al., 
2004). Clowns as a distractor have also been used in multiple studies. One study found 
that the presence of clowns in the preoperative area significantly lowered preoperative 
anxiety from the holding area to entrance of the OR but had no effect at the point of 
induction (Golan, Tighe, Dobija, Perel, & Keidan, 2009). In contrast, another study found 
that clowns significantly reduced anxiety at the holding area and induction room 
compared to the control group with no clowns (Vagnoli, Caprilli, Robiglio, & Messeri, 
2005). However, the intervention was met with resistance from hospital staff who felt 
that the clowns’ presence interfered with their medical care (Vagnoli et al., 2005). 
 
Video Screen Distraction 
As children tend to be enthralled by video screens, researchers have also tested 
various methods of using this technology to distract children. A study that randomized 
children to receive a hand-held video game, an oral sedative (midazolam), or parent 
accompaniment discovered that children who received the intervention did not experience 
significant increases in anxiety from the preoperative period to induction (Anuradha Patel 
et al., 2006). However, not all children may be receptive to active participation in a task 
due to their high levels of anxiety. In these situations, a more passive activity may be 
beneficial. Having children watch cartoon videos on monitors in the OR at induction may 
be sufficient to significantly decrease anxiety in children when compared to a control 
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group, which involved anesthesiologists using their own verbal techniques to distract 
their patients (Mifflin, Hackmann, & Chorney, 2012). However, because OR monitors 
are not easily transportable in a preoperative environment, the study was not able to 
examine whether showing videos would have an effect on anxiety prior to induction, that 
is, in the preoperative holding area (Mifflin et al., 2012). 
 
The Bedside Entertainment Theatre 
Research in screen-based interventions have so far been focused on the video 
content shown to children and/or parents rather than the mode of content delivery. A new 
device developed by anesthesiologists at LPCH was designed to be an affordable and 
transportable method of delivering videos to children prior to surgery. The system as 
depicted in Figure 1, called the Bedside Entertainment Theatre (BERT), consists of a 
battery-powered projector (ASUS P3B) enclosed in an acrylic case for easy disinfection. 
The projector, pre-programmed with children’s movies, is mounted to the child’s gurney 
behind their head. A piece of 24-inch by 36-inch white corrugated plastic mounted to the 
foot of the gurney acts as their screen. The projector and screen attaches onto the railings 
of the child’s bed, is easy to assemble, and does not interfere with any medical 
procedures. The screen is large enough to fill most of the child’s field of vision, 
providing an immersive environment but also allowing them to interact with their parent 
and hospital staff if desired. Moreover, the child can passively engage with the movie 
until they are asleep without needing to hold anything as they would by using a hand-held 
tablet.  
	5 
 
Figure 1: The BERT System. BERT is a novel system to provide portable bedside 
entertainment to children. It consists of 3 parts: a projector enclosed in an acrylic case, a 
corrugated plastic screen, and a clamp to attach the screen to the bed.   
 
As hand-held tablets are commonly used for preoperative distraction at LPCH, the 
aim of this randomized trial is to compare this screen-based device against the novel 
BERT system in its effectiveness of reducing preoperative. The primary outcomes of the 
study are preoperative anxiety and induction compliance. Incidences of emergence 
delirium and post-operative pain act as secondary outcomes. The study hypothesizes that, 
through BERT’s passive modality and larger screen, mean anxiety scores will be lower 
and induction compliance will be lower. If mean anxiety scores are lower, this may mean 
that secondary outcomes such as incidences of emergence delirium and extended post-
operative pain will be fewer. 
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Child and Parent Covariates 
 It is worthwhile to note that child and parent characteristics may predispose a 
child to experience greater preoperative anxiety and influence their responses to either 
screen-based device. Children with fearful temperaments, that is the propensity to react 
with worry to potentially threatening situations, are more likely to experience anxiety in 
the preoperative setting (Fortier, Kain, 2015). Effortful Control is a child’s ability to 
inhibit compulsions and manage their attention voluntarily (Putnam & Rothbart, 2006). A 
high level of this trait may predispose a child to be more receptive to purposeful 
distraction by focusing on the screen instead of their fear of the upcoming surgery. These 
qualities may influence how receptive children are to screen-based distraction techniques 
and thus their effect on primary outcomes will be examined as covariates.  
 Parental attributes can also impact their child’s preoperative anxiety. Children 
whose parents are anxious prior to their child’s surgery tend to be more upset at induction 
(Bevan et al., 1990). Parent anxiety is also closely linked with parent catastrophizing 
about their child’s pain, and thus will also be controlled for in the analysis of primary 
outcomes (Esteve, Marquina-Aponte, & Ramírez-Maestre, 2014).  
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METHODS 
Study Participants 
The participants recruited for this randomized controlled trial are children aged 4-
10 years, who are normally healthy or have only a mild systemic disease (i.e. ASA 
Physical Status I or II according to the American Society of Anesthesiologists), are 
scheduled to undergo non-emergent elective outpatient surgery at LPCH, and are naïve to 
general anesthesia. Children were excluded from the study if they had significant 
cognitive impairment or developmental delays impacting language and/or vision, have a 
history of chronic illness, were born premature, or are currently taking psychotropic 
medications.  
In order to minimize variables that may affect preoperative anxiety, additional 
participant criteria have been defined. At least one parent or caregiver must participate in 
the study and accompany their child throughout the preoperative period until induction. 
As each child is randomized to one of two interventions (hand-held tablet or BERT), the 
child or parent must not have a strong preference for a specific anxiolytic, whether it be 
pharmacological or non-pharmacological. Because this study aims to evaluate the 
efficacy of non-pharmacological interventions for reducing preoperative anxiety, patients 
who are administered an oral sedative, such as midazolam, prior to surgery are not 
eligible to participate.  
As of April 2017, this study is currently ongoing but plans to recruit 60 patients 
and their primary caregiver. 
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Measures 
 Primary Outcomes- Preoperative Anxiety and Induction Compliance 
Modified Yale Preoperative Anxiety Scale (mYPAS). The mYPAS is an observer-
rated scale quantifying anxious behaviors in children throughout the preoperative period 
up to induction (Z. N. Kain et al., 1997). Behaviors are divided into 5 categories 
(“Activity”, “Vocalizations”, “Emotional Expressivity”, “State of Arousal”, “Use of 
Parent”) in increasing severity of anxious behavior. Research assistants (OJ, AJ) score the 
child at 3 timepoints (T1 = preoperative holding area; T2 = entrance to OR; T3 = 
introduction of anesthesia mask) on a scale from 1 to 4 (except for “Vocalizations” which 
has a scale of 1 to 6) based on behavior descriptions outlined in the measure. Sample low 
anxiety behaviors include “Busy playing, sitting idle…” and “Looking around, 
curious…” while high anxiety behaviors include “Actively trying to get away…” and 
“Distressed, crying…”. The mYPAS has good to excellent inter-observer (chance-
corrected weighted kappa = 0.68-0.86) and intra-observer reliability (kappa = 0.63-0.90) 
(Z. N. Kain et al., 1997). The measure also has high construct validity as mYPAS scores 
are significantly different between the three increasingly stressful evaluation points (T1 = 
28 +/- 8 vs T2 = 35 +/- 12 vs T3 = 43 +/- 15; F[1,36] = 0.6, P = 0.001) (Z. N. Kain et al., 
1997). 
 
Induction Compliance Checklist (ICC). The ICC is an observer-scored checklist 
of 10 behaviors that interfere with induction. Examples of these include “turns head away 
from mask”, “hysterical crying, may scream”, and “requires physical restraint”. If 6 or 
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more disruptive behaviors are exhibited by the patient, the induction is considered “poor” 
(Kain et al., 2000). If none of the behaviors are exhibited by the child, the induction is 
considered “perfect”. The ICC has excellent inter (r = 0.995-0.998) and intra-rater (r = 
0.978) reliability (Kain, Mayes, Wang, Caramico, & Hofstadter, 1998). 
 
Children’s Fear scale (CFS). The CFS is a simple visual scale used to measure 
pain-related fear in children. Some studies also use the CFS to examine preoperative 
anxiety in children. The scale consists of 5 CFS depicting increasingly fearful expression. 
Children are asked which face best represents how they are feeling at the moment and 
their response is coded on a scale of 0 to 4. The use of this scale is supported by its inter-
rater reliability (r = 0.51) and test-retest reliability (r = 0.76) (McMurtry, Noel, 
Chambers, & McGrath, 2011). 
 
Secondary Outcomes- Emergence Delirium and Post-operative Pain 
Pediatric Anesthesia Emergence Delirium Scale (PAED). The PAED is an 
observer-rated survey consisting of 5 behavioral categories: “Eye contact with 
Caregiver”, “Purposeful Actions”, “Aware of Surroundings”, “Restless”, “Inconsolable”. 
The observer rates whether the child exhibited each behavior on a 5-item likert scale after 
the first 10 minutes of the child awakening from anesthesia, with reserve-scoring for the 
first three descriptors. A score of 10 or more indicated that the child experienced 
emergence delirium (Locatelli et al., 2013). The PAED has a high inter-observer 
reliability (r = 0.84) and demonstrates construct validity (Sikich & Lerman, 2004). 
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Parents’ Post-operative Pain Measure (PPPM). This 15-item parent-report 
measure describes pain behaviors exhibited by children following surgery. In a follow-up 
post-surgery phone call, parents are asked whether their child has exhibited each behavior 
while they were recovering from surgery up until they no longer felt pain from it. 
Examples include questions that ask if their child “play[ed] less than usual” or “tr[ied] 
not to bump the sore part of his/her body”. The PPPM has good validity and internal 
reliability (Chambers, Reid, McGrath, & Finley, 1996). 
 
Memory Recall Interview. This survey consists of 14 questions adapted from a 
memory interview protocol examining the extent that parents and children are able to 
recall a painful, anxiety-provoking task (Noel, 2012). The modified survey used in this 
study interviews only parents with 3 open-ended questions asking to describe what they 
remember about their child before receiving the screen-based intervention, after receiving 
it but before induction, and after emergence from anesthesia. Eleven more questions that 
ask about child pain and anxiety, parent anxiety, and child mood follow which are rated 
on a scale of 1 to 10. Validation studies have not yet been performed on the memory 
recall interview. The results from this interview will be used to explore the experiences of 
parents and their children after surgery to inform areas of investigation for future studies. 
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Covariates- Trait and State Anxiety, Parent Pain Catastrophizing, Child Temperament, 
and Effortful Control 
Parent Factors 
State-Trait Anxiety Inventory (STAI): The STAI is a 40-item questionnaire 
designed to evaluate anxiety as an individual’s trait and during the situation they area in. 
Participants’ parents completed each question rated on a 4-point likert scale ranging from 
“Almost Never” to “Almost Always” in response to self-descriptive statements. Items for 
state measure include “I feel calm”, “I feel nervous”, and “I am worried”. Items from the 
trait measure include “I wish I could be as happy as others seem to be” and “I worry too 
much over something that really doesn’t matter”. The STAI for parents has high intra-
rater reliability (r = 0.73-0.86) and high construct validity (r = 0.83 – 0.94) (Zeev N Kain 
et al., 1996). 
 
Pain Catastrophizing Scale-Parent State (PCS-P State): The PCS-P State is a 
state-specific version of the PCS-P based on the validated state-trait version (Cronbach’s 
alpha = 0.73) (Durand et al., 2016). It consists of 3 questions asking parents about their 
thoughts regarding their child’s pain from the surgery on a 5-item likert scale. The 3 
questions reflect the degree of rumination, magnification, and helplessness they feel 
about their child’s pain.  
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Child Factors  
State-Trait Anxiety Inventory for Children (STAIC): The STAIC is the child 
version of the adult STAI consisting also of 40 questions. The first 20 questions 
regarding trait anxiety are scored on a 3-item likert scale from “hardly-ever” to “often”. 
The remaining state anxiety questions are statements beginning with “I feel…” and a 
choice of three of the same adjectives modified by intensifiers. Sample trait questions are 
“My hands get sweaty” and “Unimportant thoughts run through my mind and bother me”. 
State anxiety adjectives include “very calm; calm; not calm” and “very jittery; jittery; not 
jittery”. The STAIC has an internal consistency of 0.875 (Papay & Spielberger, 1986). It 
is valid for children ages 5-11 but 5 and 6-year-olds typically need individual assistance 
to complete it (Papay & Spielberger, 1986). 
 
Emotionality Activity Sociability Temperament Survey (EAS-TS): Parents are 
asked to rate on a 5-item likert scale how much each of the 20 statements in the survey 
relates to their child. The measure is evaluated on 4 subscales of Emotionality, Activity, 
Shyness, and Sociability, with higher scores reflecting higher baselines of each trait 
(Zeev N Kain et al., 1996). Emotionality is further divided into Distress, Fear, and Anger 
scores (Boer & Westenberg, 1994).  The scale is valid for children from 1 year up to 
adolescence and is thus suitable for our sample population (Boer & Westenberg, 1994). It 
has a inter-rater reliability of r = 0.58 – 0.74 (Boer & Westenberg, 1994). 
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Children’s Behavior Questionnaire- Very Short Form (CBQ-VSF): The CBQ-
VSF is similar to the EAS-TS in that it is filled out by parents to assess elements of their 
child’s temperament (Surgency, Negative Affect, Effortful Control). The full form 
consists of 36 items; however, we are only interested in the 12-item Effortful Control 
subscale for this study. Sample statements include “Sometimes becomes absorbed in a 
picture book and looks at it for a long time” and “Is good at following instructions”. The 
survey is valid for children ages 3 to 7 but the range is extended for our sample 
population of children ages 4 to 10 as there is no comparable equivalent measure. 
Cronbach’s alpha for the Effortful Control scale is 0.74 (Putnam & Rothbart, 2006). 
 
Satisfaction Surveys 
  A 5-question satisfaction survey designed by the research team was given to the 
child, participating parent, and attending anesthesiologist to complete. Participants rated 
how much they agreed with statements on a 5-item likert scale such as, “The screen-
based distraction tool was helping for me/my child/my patient prior to surgery”.  
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Procedures (Figure 2) 
Figure 2: Study Timeline. Depicts timepoints, survey administration timing, and person 
completing each survey. 
 
Parents were initially approached about the study during a pre-surgical phone call 
by a nurse practitioner (NP) or in the preoperative holding area on the day of their child’s 
surgery. After information about the study was given and eligibility assessed, in-person 
consent and assent was obtained by the research assistants on the surgery day. The 
intervention was randomly pre-assigned by a research assistant blind-picking from an 
envelope containing 30 slips of paper with the tablet (Samsung Galaxy Tab A 2016 with 
a 10.1 inch screen) and 30 with BERT on the day before scheduled surgery. Research 
staff set up the intervention and a GoPro camera to record children’s behavior for later 
analysis by blinded research assistants to contribute inter-rater reliability to our results. In 
the preoperative holding area (T1), parents were asked to fill out the STAI. All children 
were asked to complete the CFS or were prompted by the research assistants if they could 
not yet read all the questions. Only children over the age of 7 were asked to complete the 
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STAIC as children younger than 7 years would have difficulty completing the scale on 
their own (Papay & Spielberger, 1986). Meanwhile, OJ or AJ assessed the child using the 
mYPAS.  
As the child was transported to and entered the OR (T2), anxiety was assessed 
again by research assistants (OJ, AJ) using the mYPAS. When the anesthesia mask was 
placed onto the child’s face and induction began (T3), research assistants evaluated the 
child using the mYPAS and ICC until the patient was asleep. The parent was asked to 
remain with their child for this entire preoperative duration. While parents waited for 
their child’s surgery to finish, they were asked to fill out demographic information, the 
EAS-TS, CBQ-SF, and PCS-P State.  
Following surgery and once the child awakened from anesthesia (T4), the child’s 
nurse was prompted by the research assistants to complete the PAED. Meanwhile, the 
research assistants administered the post-operative PCS-P State and satisfaction survey to 
the parent, the CFS scale and satisfaction survey to the child, and the satisfaction survey 
to the attending anesthesiologist.  
 Approximately one week after the surgery (T5), a research assistant followed-up 
with the parent over the phone to ask about their experiences with the intervention and 
complete the PPPM and memory recall interview. The call was audio recorded for later 
analysis. Once the call was complete, the study is concluded for the participants. 
All data was recorded on paper and entered into REDCap (© Vanderbilt 
University) or directly into REDCap on a research-exclusive iPad. 
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Data Analysis 
Data was analyzed using IBM SPSS Statistics Version 22 (© IBM Corporation). 
Frequencies of participant demographics were calculated. Descriptive statistics such as 
means and standard deviations for all measures were calculated. Mixed ANOVA was 
used to compare means of repeated measures (mYPAS, CFS, PCS-P State) across time 
and between interventions. Paired or independent t-tests were used to elucidate mean 
differences across timepoints or between intervention groups respectively. Independent t-
tests were used to compare means of single-measure primary (ICC) and secondary 
(PAED) outcomes between intervention groups. Because only 5 parents have completed 
the PPPM and memory recall interview at the time of analysis, only descriptives will be 
reported. Pearson correlations were used to determine if there was a linear relationship 
between mYPAS scores and covariates (STAI, STAIC, EAS-TS, CBQ-VSF). An 
ANCOVA analysis would then follow if a significant correlation was found. Mean 
satisfaction scores were compared using independent t-tests. Significance was set at p < 
0.05 (2-tailed) for all statistical tests. 
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RESULTS 
Participant Characteristics 
For this analysis, 10 complete pre-follow-up datasets were analyzed, with 5 
children (50% female) in each intervention group. Three primary caregivers declined to 
accompany their child to the OR as they felt it would make them more anxious. Five 
primary caregivers have completed their T5 follow-up phone call (n = 3 for tablet, n = 2 
for BERT). 
The mean age for the children in the sample population was 7.6 years (SD = 2.2). 
Of the caregivers who reported their age in the demographic survey (n = 6), mean age 
was 35.8 (SD = 3.7). There were 4 male caregivers (fathers) and 6 female caregivers (all 
mothers except for one aunt). Additional demographics for child and caregiver 
participants are listed in Table 1 and Table 2, respectively. 
 
Table 1: Demographics of Child Participant Population. Demographic characteristics 
of child participants as reported by demographic survey completed by caregivers. 
Frequencies reported through n and proportion of total sample (n = 10).  
 n Proportion of Sample 
Intervention   
BERT 5 50% 
Tablet 5 50% 
Gender   
Female 5 50% 
Male 5 50% 
Ethnic Background   
White 6 60% 
Asian 2 20% 
Hispanic or Latino 2 20% 
Surgery Type   
Biopsy 4 40% 
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Tonsillectomy/Adenoidectomy 2 20% 
Plastic Surgery 2 20% 
Ophthalmology 1 10% 
Urology 1 10% 
Insurance Status   
Private 7 70% 
Medicaid/State Insurance 3 30% 
 
Table 2: Demographics of Caregiver Participant Population. Demographic 
characteristics of caregiver participants as reported by demographic survey completed by 
caregivers. Frequencies reported through n and proportion of total sample (n = 10). 
Missing data indicated by number of respondents next to category.  
 n Proportion of Sample 
Relationship to Child   
Mother 5 50% 
Father 4 40% 
Aunt/Legal Guardian 1 10% 
Marital Status (n = 8)   
Married 6 60% 
Never Married 2 20% 
Employment Status   
Full-time 4 40% 
Part-time 3 30% 
Homemaker 2 20% 
Currently Unemployed 1 10% 
Highest Level of Schooling   
High School or Less 1 10% 
Vocational School/Some College 1 10% 
College 2 20% 
Graduate/Professional School 6 60% 
Household Income (n = 9)   
< $20,000 1 10% 
$20,000 - $39,000 1 10% 
$60,000 - $79,000 1 10% 
> $100,000 6 60% 
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Primary Outcomes 
 
Table 3: Descriptive Statistics of Primary Outcome Measures About Child 
Participants. Mean, standard deviations, minimum and maximum scores for primary 
outcome measures. Scores are grouped by intervention.  
 BERT Tablet 
 Mean SD Min Max Mean SD Min Max 
mYPAS         
Holding Area 
(T1) 24.0 1.49 23.3 26.7 26.7 5.77 23.3 36.7 
Entrance to 
OR (T2) 35.4 7.94 28.3 46.7 28.3 4.08 23.3 33.3 
Induction (T3) 36.3 9.38 28.3 50.0 32.0 4.92 28.3 40.0 
ICC 1.00 1.00 0.00 2.00 1.20 1.30 0.00 3.00 
CFS         
Pre-op (T1) 0.40 0.55 0.00 1.00 0.40 0.55 0.00 1.00 
Post-op (T4) 1.00 1.23 0.00 3.00 0.20 0.45 0.00 1.00 
 
 
Preoperative Anxiety 
Mean mYPAS scores for the BERT group from T1 to T3 are 24, 35.4, and 36.3 
respectively. Mean mYPAS scores for the tablet group from T1 to T3 are 26.7, 28.3, and 
32 respectively. Neither screen-based intervention appeared to have different mean 
mYPAS than the other at all 3 timepoints [F(1,8) = 418.542, p > 0.05; Figure 3] 
However, there was a significant effect of timepoint on mYPAS scores [F(2,8) = 8.857, p 
< 0.05].  
In comparing the means of each intervention over time, it was found that there 
was a significant (t = -3.34, p < 0.05) difference in BERT mYPAS scores between T1 and 
T2 with a mean increase of 11.3 points (SD = 7.58). There was also a significant (t = -
3.357, p < 0.05) increase in BERT mYPAS scores between T1 and T3 with a mean 
increase of 12.3 points (SD = 8.22) (Figure 4). For tablet users, there was only a 
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significant (t = -4.355, p < 0.05) increase (M = 5.33, SD = 2.74) in mYPAS scores when 
comparing T1 and T3 (Figure 4). 
 
 
Figure 3: Comparison of mean mYPAS scores over time grouped by intervention. 
Mean mYPAS scores for BERT and tablet users displayed over pre-induction timepoints. 
Error bars represent standard error. Thus, non-overlap at T2 does not represent 
significance.  
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Figure 4: Comparison of Intervention mYPAS Scores Over Timepoints. Comparison 
of BERT and tablet mean mYPAS scores over pre-induction timepoints. For BERT users, 
T1 and T2 means are significantly different (p < 0.05). T1 and T3 means are also 
significantly different (p < 0.05). For tablet users, T1 and T3 are significantly different (p 
< 0.05). Error bars represent standard error.  
 
Induction Compliance 
According to the ICC, 2 children in each group had perfect inductions that is, 
these children did not exhibit any behaviors which interfered with induction. No child in 
either group had a “poor” induction (ICC > 6). The highest ICC score from a single child, 
who happened to be in the tablet group, was 3. On average, children in the BERT group 
exhibited 1 (SD = 1.0) interfering behavior while children in the tablet group exhibited a 
mean of 1.2 (SD = 1.30) interfering behaviors. The most common behavior exhibited by 
children was Item 2 (“Turns head away from mask”; Table 4). No significant differences 
in ICC scores were found between groups (p > 0.05; Figure 5).  
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Table 4: Frequency of ICC Items. Number of children in sample who exhibited each 
disruptive behavior at induction. Grouped by intervention. 
 BERT Tablet 1. Crying,	tears	in	eyes	 0 0 2. Turns	head	away	from	mask	 2 2 3. Verbal	refusal,	says	“no”	 1 0 4. Verbalization	indicated	fear	or	worry	 0 1 5. Pushes	mask	away	with	hands	 0 2 6. Covers	mouth/nose	with	hands/arms	or	buries	face	 0 0 7. Hysterical	crying,	may	scream	 0 0 8. Kicks/flails	legs/arms,	arches	back,	and/or	general	struggling	 1 1 9. Requires	physical	restraint	 1 0 10. Complete	passivity,	either	rigid	or	limp	 0 0 
  
 
Figure 5: Comparison of Mean ICC Scores at Induction. Mean ICC scores at 
induction for BERT and tablet users. Error bars represent standard error. Intervention 
means were not significantly different from each other (p > 0.05).  
 
 
Child Fear of Pain 
Mean CFS scores prior to surgery were 0.40 (SD = 0.548) for both interventions. 
Mean CFS scores after surgery were 1.00 (SD = 1.23) for BERT and 0.20 (SD = 0.45) for 
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tablet users. No significant differences in CFS scores were found between timepoints or 
between intervention groups (p > 0.05). CFS scores also did not correlate with any 
mYPAS scores (p > 0.05).  
 
Secondary Outcomes 
Table 5: Descriptive Statistics of Secondary Outcome Measures About Child and 
Caregiver Participants. Mean, standard deviations, minimum and maximum scores for 
secondary outcome measures. Scores are grouped by intervention.  
 BERT Tablet 
 Mean SD Min Max Mean SD Min Max 
PAED 5.60 5.03 0.00 12.0 5.60 4.04 0.00 10.0 
PPPM (n = 4) 4.00 2.83 2.00 6.00 2.50 2.12 1.00 4.00 
Memory Survey (n 
= 5)         
Child Pre-op 
Pain 1.50 0.71 1.00 2.00 1.00 0.71 1 1 
Child Pre-op 
Anxiety 3.00 1.41 2.00 4.00 5.67 1.41 2 10 
Parent Pre-op 
Anxiety 6.50 0.71 6.00 7.00 4.00 0.71 3 5 
Child Post-op 
Pain 6.50 0.71 6.00 7.00 3.33 0.71 2 5 
Child Post-op 
Anxiety 5.00 2.83 3.00 7.00 3.67 2.83 1 5 
Parent Post-op 
Anxiety 3.50 0.71 3.00 4.00 2.67 0.71 1 4 
Child Recovery 
Pain 3.00 2.83 1.00 5.00 3.00 2.83 1 4 
Child Recovery- 
Upset About Pain 3.00 2.83 1.00 5.00 2.67 2.83 1 4 
Child Recovery 
Anxiety 3.00 2.83 1.00 5.00 2.33 2.83 1 3 
Parent Recovery 
Anxiety 1.00 0.00 1.00 1.00 2.33 0.00 1 4 
Child  
Recovery  
Mood 
5.50 3.54 3.00 8.00 8.33 3.53 8 9 
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Emergence Delirium 
The mean PAED scores for both intervention groups were 5.2 (SD = 5.03 for 
BERT; SD = 4.04 for tablet). One child in each group experienced emergence delirium, 
as classified by a PAED score ≥ 10 (Locatelli et al., 2013).  
 
Post-operative Pain 
At this point in time, two parents in each group completed the PPPM in their 
follow-up call. One parent in the tablet group was unable to complete the PPPM due to an 
unexpected premature ending to the call. Mean PPPM scores for BERT users was 4.0 
(SD = 2.83) and 2.5 (SD = 2.12) for tablet users.  
The most common behavior exhibited by children was Item 14 (the child 
“want[ed] to be close to [the caregiver] more than usual”). 
 
Memory Recall Interview 
 Two parents in the BERT group and three parents in the tablet group completed 
the Memory Recall Interview in their follow-up call. Mean values and SD of each 
question are listed in Table 5. Examples of parent observations of their child prior to 
receiving their intervention include “moderately concerned, but not overly anxious” and 
“child had signs of anxiety once arrived at hospital”. After receiving their interventions, 
many parents noticed that their child was “immediately engaged” or “absorbed in their 
movie”. After surgery, parents typically reported that their child was “groggy” or 
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“disoriented”. There was no significant difference in scores between interventions (p > 
0.05).  
 
Covariates 
Table 6: Descriptive Statistics of Parent Covariates. Mean, standard deviations, 
minimum and maximum scores for parent covariates. Scores are grouped by intervention.  
 BERT Tablet 
 Mean SD Min Max Mean SD Min Max 
STAI          
Trait 65.6 8.30 55.0 75.0 67.4 6.73 62.0 79.0 
State 61.2 5.81 52.0 67.0 69.6 8.44 58.0 79.0 
PCS-P State         
Pre-op 10.6 2.07 8.00 13.0 5.40 3.01 3.00 10.0 
Post-op 7.60 1.95 5.00 10.0 4.40 1.52 3.00 7.00 
 
 
Parent Trait and State Anxiety 
Mean trait anxiety was 65.6 (SD = 8.30) for the BERT group and 67.4 (SD = 
6.73) for the tablet group.  Mean state anxiety among parents was 61.2 (SD = 5.81) for 
the BERT group and 69.6 (SD = 8.44) for the tablet group.  
Three parents had state-STAI scores (> 40) that were indicative of clinically 
significant anxiety, however only one of the parents had clinically high trait-STAI scores 
(> 40) (Julian, 2011). Trait and state-STAI scores did not correlate with any mYPAS 
mean scores for either intervention (p > 0.05). 
 
Parent Catastrophizing About Their Child’s Pain 
Mean PCS-P State scores for parents of BERT and tablet users prior to surgery 
were 10.60 (SD = 2.07) and 7.60 (SD = 1.95) respectively. Mean PCS-P State scores 
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after surgery for the BERT group was 5.40 (SD = 3.05) and 4.40 (SD = 1.52) for the 
tablet group.  
For BERT users, PCS-P scores prior to surgery were significantly different than 
PCS-P scores after surgery with a mean decrease of 3.00 (t = 5.48, p < 0.01). PCS-P 
scores for BERT users collected after surgery correlated with mYPAS scores at T3 (r = 
0.925, p < 0.05).  
PCS-P scores did not correlate with STAI scores for either intervention (p > 0.05).  
 
Table 7: Descriptive Statistics of Child Covariates. Mean, standard deviations, 
minimum and maximum scores for child covariates. Scores are grouped by intervention.  
 BERT Tablet 
 Mean SD Min Max Mean SD Min Max 
STAIC         
Trait 32.5 3.54 30.0 35.5 44.0 N/A N/A N/A 
State 43.5 3.54 41.0 46.0 22.0 N/A N/A N/A 
EAS-TS         
Shyness 2.64 0.61 1.80 3.20 2.56 0.55 2.00 3.40 
Sociability 3.75 0.35 3.25 4.25 3.70 0.67 3.25 4.75 
Activity 3.88 0.33 3.40 4.20 3.88 0.30 3.40 4.20 
Emotionality 2.63 0.62 2.17 3.67 3.07 0.89 1.67 4.00 
Distress 9.80 0.84 9.00 11.0 12.0 1.41 10.0 13.0 
Fear 13.6 1.14 12.0 15.0 13.6 2.30 10.0 16.0 
Anger 14.0 2.00 12.0 16.0 15.2 0.84 14.0 16.0 
CBQ-VSF 4.87 1.04 3.75 6.00 5.28 0.78 4.33 6.42 
 
Child Trait and State Anxiety 
 Children in the BERT group (n = 2) had a mean trait anxiety of 32.5 (SD = 3.54) 
and mean state anxiety of 43.5 (SD = 3.54). The only child who completed the STAIC in 
the tablet group had a trait anxiety of 44.0 and state anxiety of 22.0. 
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Temperament 
 Mean scores for each subscale are shown in Table 7 for both interventions. No 
significant correlations between any EAS-TS subscales and mYPAS scores were found 
(p > 0.05) in both intervention groups. Significant correlations between CBQ-SF and 
mYPAS scores were also not found (p > 0.05) in both intervention groups. 
 
Satisfaction 
Table 8: Descriptive Statistics of Satisfaction Surveys. Mean, standard deviations, 
minimum and maximum scores for satisfaction surveys. Scores are grouped by 
intervention.  
 BERT Tablet 
 Mean SD Min Max Mean SD Min Max 
Parent  4.40 0.28 4.20 4.80 4.48 0.23 4.20 4.80 
Child 4.24 0.57 3.40 5.00 4.24 0.48 3.80 5.00 
Anesthesiologist 3.75 0.53 3.00 4.20 4.48 0.52 3.60 4.80 
 
 Satisfaction, overall, was high for both interventions. Parents had a mean 
satisfaction score of 4.4 out of 5 (SD = 0.28) for BERT and 4.5 (SD = 0.23) for the tablet 
group. Children had the same mean (4.24 out of 5) satisfaction scores for both 
interventions (BERT: SD = 0.57; Tablet: SD = 0.48). Out of the clinicians who 
completed the survey, mean scores for BERT was 3.8 (SD = 0.57) while mean scores for 
the tablet group was 4.48 (SD = 0.52).  One clinician was not available to complete the 
satisfaction survey in the BERT group. There were no significant differences (p < 0.05) 
in parent, child, and clinician satisfaction score between interventions.  
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DISCUSSION 
 
 The aim of this study was to determine whether the new BERT system was more 
effective than a hand-held tablet at reducing preoperative anxiety in children. For this 
report on preliminary data, a set of 10 eligible participants was analyzed. Though these 
statistical analyses did not have enough power to enable definitive conclusions to be 
drawn about the interventions’ effects on preoperative anxiety, it was an informative 
first-look into patients and parents’ reactions to both modalities.  
  Though statistical analyses revealed no differences in preoperative anxiety levels 
between intervention groups, children’s preoperative anxiety scores (mYPAS) at entrance 
to the OR and induction are consistent with scores in other studies which examine 
audiovisual interventions as a means to reduce preoperative anxiety. For example, 
preoperative anxiety levels in children who played handheld video games with parental 
presence throughout the preoperative period were slightly higher than scores in this 
study’s cohort but lower than a comparison group that only received parental presence or 
both midazolam and parental presence (A. Patel et al., 2006). Another study reported 
similar levels of anxiety in children who watched a movie from a laptop compared to a  
standard care, no video group and a group that was only given toys to play with (Lee et 
al., 2012). This lends credibility to the effectiveness of BERT and the tablet at reducing 
preoperative anxiety, although we can’t discern as of yet if either intervention is more 
effective. Interestingly, preoperative anxiety levels in BERT users at entrance to the OR 
and induction were significantly higher than levels in the holding area. This is in contrast 
to tablet users who only showed marked increase in preoperative anxiety between the 
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holding area and induction. This means that BERT users were likely to begin 
experiencing large increases in anxiety at entrance to the OR, rather than at induction like 
tablet users. This may signify that children were distracted from their surroundings for a 
longer period with the tablet, however this is speculation at this stage of the analyses. 
Another research group proposed eliminating preoperative anxiety coding at entrance to 
the OR as the scores would not be significantly different from scores at induction 
(Jenkins, Fortier, Kaplan, Mayes, & Kain, 2014). However, their conclusions are so far 
not supported by results in this study. 
Children were generally cooperative at induction across both interventions. 
Although induction compliance was slightly higher in the tablet group, analyses with a 
larger sample size are necessary to elucidate any marked differences. It will be interesting 
to see if the trend of higher non-compliance in the tablet group continues as it does 
require the child to hold the device throughout induction, which will be difficult to 
accomplish as they slip into unconsciousness from the anesthesia. 
 It is too early at this point in the study to determine whether the incidences of 
emergence delirium differed between intervention groups. This sample experienced 
emergence delirium at around the same rate as reported norms (Voepel-Lewis, Malviya, 
& Tait, 2003). In terms of pain, most parents, when interviewed in the follow-up call, 
noted that their child’s pain dissipated within 1 to 2 days after the surgery, however it 
may be dependent on the type of surgery the child received with more invasive surgeries 
resulting in pain that takes longer to resolve. Through anecdotes provided by parents in 
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the memory recall interview, both interventions appeared to function well at holding 
children’s attention while they waited to be transported to their surgery. 
 Despite the stressful environment of the preoperative area, most parents were not 
clinically anxious at the moments before their child’s surgery, even though they were 
evaluated on state anxiety prior to witnessing their child interact with their assigned 
intervention. These scores are in fact lower than some reported pre-intervention state-trait 
anxiety scores from other studies (Kain, Wang, Caramico, Hofstadter, & Mayes, 1997). 
However, state anxiety does tend to rise after the parent separates from their child in the 
OR as witnessing the induction process, especially if their child is upset, can be a 
distressing sight for parents. In another study using clowns as interventions, parent state 
anxiety was reported to reach clinically high levels when their children underwent 
surgery without premedication, however these parents also had higher trait anxiety scores 
(Vagnoli, Caprilli, & Messeri, 2010). Future research would benefit from evaluating both 
pre-intervention and post-induction parent state anxiety to determine the anxiety-
mediating effects of an intervention of interest. 
In this study, mean parent pain catastrophizing scores significantly decreased after 
parents were reunited with their child after the surgery in the BERT group and not the 
tablet group. It will be of interest to see if this trend extends to the entire sample 
population to demonstrate if BERT has a unique effect on parent mindset. On the 
contrary, parent pain catastrophizing of BERT users positively correlated with their 
child’s anxiety at induction. This may signify that, through witnessing their child’s 
anxiety at induction, a parent would catastrophize more about the possible pain their child 
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felt right after their surgery. A few studies have explored parent pain catastrophizing as a 
mediating factor in post-operative pain where pain anxiety and child pain catastrophizing 
led to poorer post-operative pain outcomes (Pagé, Stinson, Campbell, Issac, & Katz, 
2012). However, no studies so far have found a link between parent catastrophizing and 
child preoperative anxiety. 
Despite past research presenting temperament as a mediating factor of 
preoperative anxiety in children, current analyses failed to find an effect, possibly due to 
the small sample size. The use of Effortful Control as a measurable characteristic of a 
child’s receptiveness to screen-based distractions for anxiety will need to be investigated 
further. 
 
Limitations 
There are several limitations to this study. First and foremost, the sample size for 
this analysis is small and thus, results cannot be extrapolated to the eventual full sample 
population. Because the study was comparing interventions, there was no true control 
where the group’s participants receive no anxiolytic, as it would be contrary to standard 
care practices. Surgery types, anesthesiologist behavior, and hospital staff behavior were 
also not controlled for.  
Because of the nature of the live-coded observer-rated scales, research assistants 
were not blinded to the intervention and thus, bias may have been introduced in the 
observer-based ratings. The stressful preoperative environment may have also influenced 
parent mindset when completing surveys. Although the trait subscale of the STAI is 
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designed to be answered independently of the survey responder’s current mindset, some 
additional anxiety may have been introduced due to the setting (Spielberger, Gorsuch, & 
Lushene, 1970). One parent also noted that they felt prompted to think about their child’s 
pain by the measure used to rate their pain catastrophizing thoughts. 
Caregiver demographics skewed towards a well-educated and high-income 
sample population. Non-native speakers and readers of English were also excluded from 
the study. Thus, these results cannot be generalized to those with limited English 
proficiency and dissimilar socioeconomic status.  
 
Future Directions 
 The final analyses using a sample population of 60 children and caregiver dyads 
will lend more power to the conclusions. As the preoperative period is video recorded for 
later analysis of preoperative anxiety and induction compliance by multiple research 
assistants blinded to the hypothesis, inter-rater reliability will be able to be calculated in 
order to lend validity to the results. Future studies of interest could include examining the 
responses between surgery-naïve children and children who’ve had previous negative 
experiences with medical procedures as these are groups at risk of developing 
preoperative anxiety (Zeev N Kain et al., 1996). A new interactive, hands-free game that 
is integrated with the BERT system is also currently being piloted at LPCH. It will be of 
great interest to examine its efficacy against passive movie-watching through BERT.  
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CONCLUSION 
 
The aim of this study was to investigate the efficacy of different screen-based 
distraction modalities in alleviating preoperative anxiety in children preparing for elective 
outpatient surgery. Child and parent covariates such as temperament and pain 
catastrophizing were also investigated as mediators of the interventions’ effects on 
preoperative anxiety. Although clear differences in psychological responses between 
BERT and tablet users have not been found, this study and its analyses have provided 
possible directions for future, in-depth research into how children and parents interact 
with screen-based distractors for anxiety.  
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